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Summary

Diabetic ketoacidosis (DKA) is a complication of diabetes mellitus (DM) that can theoretically occur in people of
any age. While DKA can typically be the first presentation of type 1 DM in younger people, a first presentation

is rare in older adults. Pancreatic cancer often manifests with new DM or hyperglycaemia, but very rarely as
DKA. We report a case of an 89-year-old woman who was incidentally diagnosed with DKA during workup for

an unwitnessed fall. Her DKA was promptly managed, and she was subsequently diagnosed with metastatic
pancreatic cancer. Given the advanced stage of her malignancy, the multidisciplinary team consensus was for

a palliative approach. She passed away on day 10 of the admission. To our knowledge, this is the first report of
a first DKA presentation as a manifestation of pancreatic cancer in an adult aged over 70 years. To date, there

is no effective screening test for pancreatic cancer in the general population. However, new-onset DM in the
appropriate context might indicate the need for further evaluation. While it is possible that unresectable tumours
are identified, earlier diagnosis of DM with pancreatic cancer may facilitate more timely management, including
earlier advanced care planning.

Learning points

« A higher clinical suspicion for pancreatic cancer is required for older adults presenting with diabetic
ketoacidosis without a previously diagnosed diabetes mellitus.

+ A bi-directional relationship exists between diabetes and pancreatic cancer.

+ Pancreatic cancer generally has a very poor prognosis due to its advanced stage at diagnosis and the lack of
an effective screening test.

+ New-onset diabetes in the appropriate context (such as weight loss) can indicate the need for further
evaluation for underlying pancreatic cancer.
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Background

Diabetic Kketoacidosis (DKA) is a life-threatening
complication of diabetes mellitus (DM). While it is more
common in younger individuals, DKA has been observed
in all age groups (1). In children and young adults, DKA
usually occurs in the context of inadequate insulin
therapy (either omitted doses or insufficient regimen)
and new-onset DM. In contrast, in older adults, DKA
is relatively uncommon and associated with higher
mortality rates. In this group, DKA is usually precipitated
by infection and is rarely found at the first presentation
of newly detected DM.

Pancreatic adenocarcinoma is an uncommon cancer
with an annual incidence of 12.9 cases per 100000
person-years (2). It has one of the poorest cancer-related
prognoses, with an overall 5-year survival rate of 5% (3).
While new DM and hyperglycaemia are frequently seen
in pancreatic cancer, their ability to identify a high-risk
population for cancer screening is controversial (4). Here,
we present a unique case of an elderly woman with the
first presentation of DM as DKA, who was subsequently
diagnosed with metastatic pancreatic cancer. As DKA is
a rare presentation of DM in older adults, a high clinical
suspicion for less common underlying conditions,
including pancreatic cancer, is required in this setting.

Case presentation

An 89-year-old, pre-morbidly independent woman
presented to the hospital following an unwitnessed
fall at home. She denied any medical history, including
previous falls, or taking regular medications. She had full
recollection of the event; she fell with a head strike after
herlegs gave way. There was no syncope, presyncope, nor
localising infective symptoms. However, she reported
non-specific abdominal pain and constipation for the
2 weeks prior to admission. On further questioning,
she reported functional decline and weight loss in the
preceding months. Her weight was 45 kg on admission,
down from 60 kg a year ago.

Initial examination showed normal vital signs. She
was afebrile and fully orientated. She appeared
hypovolaemic clinically. There was mild lower
abdominal tenderness but no signs of peritonism. There
was no evidence of traumatic injury nor abnormalities
on other examinations.

Investigation

Initial workup unexpectedly revealed severe DKA
with pH 7.12, serum glucose 27.0 mmol/L, beta-
hydroxybutyrate ketones 7.0 mmol/L, and bicarbonate
6 mmol/L. She did not have biochemical evidence of
concurrent hyperosmolar-hyperglycaemic state (serum
osmolality 308 mmol/kg). Additional investigations,
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including full blood count, renal function, ECG, and
cranial CT, were unremarkable.

Given the unusual first DKA presentation in an
elderly person, further investigations for underlying
precipitants were performed and summarised in Table
1. Her liver function tests showed severe cholestatic-
pattern derangement. Lipase was within normal limits.
C-peptide was inappropriately low (0.13 nmol/L) despite
the presence of hyperglycaemia (paired serum glucose
17.2 mmol/L). Glycated haemoglobin (HbAlc) was
markedly elevated at 14.8% (138 mmol/mol), and islet-
autoantibodies were negative for autoimmune DM.

Our patient proceeded to further imaging. CT of her
chest, abdomen and pelvis (Fig. 1) demonstrated a
4.4 x 3.3-cm necrotic pancreatic body mass with multiple
intrahepatic, adrenal and pulmonary metastatic
lesions. Tumour markers revealed marked CA 19-9
elevation (>121000 U/mL), consistent with pancreatic
adenocarcinoma.

Treatment

Our patient was commenced on intravenous
insulin infusion after adequate fluid and potassium
replacement. She achieved DKA resolution within 12 h
of commencement, requiring a total of 48 units of
insulin neutral (Actrapid®) prior to transition to
subcutaneous insulin.

Table 1 Laboratory results.
Laboratory test Result Reference
Liver function tests and lipase
ALT (U/L) 519 5-35
AST (U/L) 479 <31
ALP (U/L) 2412 30-100
GGT (U/L) 2735 <37
Bilirubin (umol/L) 79 <21
Lipase (U/L) 17 8-78
Diabetes-related biochemistry
and IA-Ab
HbA1c (%) 14.8 <6.5
Glucose (mmol/L) 17.2 3.3-7.7
C-peptide (nmol/L) 0.13 0.26-1.73
Anti-GAD Ab (U/mL) <5.0 <5.0
Anti-IA2 Ab (U/mL) <7.5 <7.5
Anti-insulin Ab (U/mL) <0.4 <0.4
Anti-ZnT8 Ab (RU/mL) <10 <10
Tumour markers
CA 19-9 (U/mL) >121000 <37
CEA (pg/L) 3557 <5.0

Anti-GAD Ab, anti-glutamic-acid-decarboxylase antibody; Anti-IA2 Ab, anti-
islet-antigen-2 antibody; Anti-ZnT8 Ab, anti-zinc-transporter-8 antibody;
ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP,
alkaline phosphatase; CA 19-9, cancer antigen 19-9; CEA, carcinoembryonic
antigen; GGT, gamma glutamyl transferase; HbA1c, glycated haemoglobin;
IA-Ab, islet auto-antibodies.
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Figure 1
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CT images demonstrating (A) pancreatic mass, (B) liver metastasis, (C) adrenal metastasis and (D) pulmonary metastases.

Given the advanced stage of her metastatic pancreatic
cancer and poor functional status, our patient was
not suitable for surgical intervention or systemic
therapies. The multidisciplinary team consensus was
for a palliative approach. Tissue biopsy was offered
but not performed due to its invasive nature. Biliary
stenting was initially considered; however, due to the
lack of significant symptoms of biliary obstruction,
this was not pursued. She was managed with the best
supportive care.

Outcome and follow-up

The patient deteriorated over the next few days with
reduced consciousness and oral intake. Symptoms were
adequately managed with subcutaneous analgesics and
antiemetics. She passed away on day 10 of the admission
in the presence of her family.

Discussion

This case highlights severe pancreatic endocrine
dysfunction, which can occur with concomitant
pancreatic exocrine malignancy. There are very few case
reports of DKA as the initial presentation of pancreatic
adenocarcinoma; however, this phenomenon has not
been previously reported in an elderly person. In the
six other case reports, including four with metastatic
disease, patient ages ranged from 36 to 70 years, and
their HbAlc levels were between 9.7% and 14.1% (82.5
and 130.6 mmol/mol) at the time of diagnosis. Our case
demonstrates that the first DKA presentation in older
adults should prompt comprehensive investigations
to exclude sinister underlying conditions, including
pancreatic cancer.

Pancreatic adenocarcinoma is a cancer of older
adults and is typically diagnosed in the seventh and
eighth decades of life (3). Most cases are detected at
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advanced stages when surgical interventions offer no
survival benefit. Importantly, 85-90% of patients have
no known familial or predisposing genetic syndrome.
Major non-familial risk factors for pancreatic cancer
include cigarette smoking, heavy alcohol consumption,
chronic pancreatitis, obesity and DM (5). Despite
the poor prognosis, there are currently no accurate
and validated biomarkers for early detection of
pancreatic cancer (2).

The literature suggests a bi-directional relationship
between DM and pancreatic cancer. DM and insulin
resistance are independent risk factors for pancreatic
cancer. A prospective study in Finland showed that
clinical DM and hyperinsulinaemia were associated
with a two-fold increased risk of pancreatic cancer
after adjustment for confounders (6). The precise
mechanism remains unclear. The reduction in plasma
adiponectin, an adipocyte-derived hormone with
insulin-sensitising and anti-inflammatory properties,
in the setting of DM could play a role in tumorigenesis
(7). In addition, an in vitro study suggested that
chronic hyperinsulinaemia may directly induce
pancreatic intra-epithelial neoplasia (8).

On the other hand, DM can be precipitated by pancreatic
cancer, possibly from islet cell damage. An American
multi-centre prospective study revealed that DM was
more prevalent in pancreatic cancer and more likely to
be newly diagnosed in this setting (4). It was hypothesised
that paraneoplastic adrenomedullin (AM) secretion
could contribute to the development of pancreatic
cancer-related DM. AM is a multifunctional hormone,
expressed in many tissues including the pancreas. In
vitro, its expression was upregulated in pancreatic
cancer cell lines, with an inhibitory effect on beta-cell
insulin secretion. In the same study, AM overexpression
in mice with orthotopically implanted pancreatic cancer
led to glucose intolerance (9). The observations of DKA
in both locally invasive and metastatic pancreatic
cancer could further support the role of paraneoplastic
AM secretion, in addition to tumour mass effect, in the
pathogenesis of DM.

The role of new-onset DM in the early diagnosis of
pancreatic cancer is controversial. The United States
Preventive Services Task Force did not recommend
screening for pancreatic cancer in asymptomatic older
adults with new-onset diabetes (2). On the other hand, the
National Institute for Health and Care Excellence recently
revised their guideline in 2022 and recommended
urgent imaging to exclude pancreatic cancer for new-
onset diabetes in people aged over 60 with weight loss
(10). As demonstrated in our case, considering additional
clinical factors, including i) first DKA presentation and
ii) DM diagnosis in an elderly person, may enhance risk
stratification for pancreatic cancer in adults with new-
onset DM. While it is possible that unresectable tumours
are identified, earlier diagnosis of DM with pancreatic
cancer is likely to facilitate more timely management,
including earlier advanced care planning.
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In conclusion, we report a unique case of an octogenarian
with a first DKA presentation secondary to undiagnosed
metastatic pancreatic cancer. A high clinical suspicion
for rare underlying conditions such as pancreatic cancer
is required for older adults with new-onset DKA. To
date, there is no effective screening test for pancreatic
cancer in the general population; however, new-onset
DM in the appropriate context might indicate the need
for further investigation.
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